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(54) METHOD FOR FORMING METAL WIRING CONTACT 

(57) Abstract: 



PURPOSE: A method for forming a metal wiring: 
contact is provided to improve a burial characteristic 
and to reduce a contact resistance. 

CONSTITUTION: A method for forming a metal 
wiring contact comprises the steps of forming an! 
interlayer dielectric(22) in which a metal wiring; 
contact hole is formed so as to expose a 
semiconductor substrate(21 ), forming a first titanium: 
layer(23) in the contact hole by a plasma vapor 
deposition method, forming a second titanium layer _ 



(24) on the. first titanium layer(23) by a plasma enhanced chemical vapor deposition method, forming a 
titanium nitride layer(25) on the second titanium layer(24) by a chemical vapor deposition method so as to 
bury the contact hole sufficiently, and forming an aluminum layer(26) on the titanium nitride layer(25) by a 
plasma vapor deposition method. 
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s ejgg u^ifl^W^I ^HH£ seh tjgu^oil St* 52g^ ^HHd SgSW, »E|?|g 

^(physical vapor deposit ion, PVD)g"B^S Ti#M SPII TII^HAI #gsf (chemical 

vapor deposition, CVD)^B^S TiSS S*loKW 2g^£2j i|tf »>+g«|St* SSSt Ers, CVDg-Bi^ 
TiN## g^KH 291 3*8HH£! OHSt!" ^, TIN# ^0|| PVDSB£S A\mm ^gtJ^S 

W 4^1 S^HH^I Sf^SSJ El^Qil 5:bHt«(over hang)0| *J2flO| 271 S^HH£ LH¥&il 3?l^(key 

hoiejoi ssei^ b^iskm mm msm t*&M9\ii, qj\ pvd»b£s Ti## ssai-oi cvim 
sou i\m **£M bjejoboi ticu^^i ci^ioii 2j^n *j^ti= <&xmo\ Aitm n± 
ai?ih awl mm s **#ai?i= 7i#oiq. 

S2 



e 2 & e Bran cue ersa-fcxra g^uid sbi ass-as SlMH 

11, 21 : 12, 22 : #2t^3^ 

13 : Ti# 14, 25 : TiN# 

15 : m 16 : ?i^(key hole) 

23 : *{|1Ti# 24 : X1l2Ti# 
26 : Al# 

B ^"g^ y£xll^7}2j ^^HH^I mg&QW a^SAI, S^dHi! DHUAI PV0 9! 

0ID. 
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#71 §<*UHflS »¥DHS(AI)0« ^1F2| ££l=0IU ?HJ7[ £*!EI71L|- *.'dl51r ^171 2^ StJEIOI 
H|7H*HJ| y-oraw 71-SgO! i^0lsfe}=ll UHdJIieS 8H3I s£|7l#g*T(physlcal vapor 

deSsit ion? 0181 PVD §5)STO3 AfflEiB^tf3IS| acq* S! UlOtSft DHUSfS gg°£ SSS 
Q. 

SEHW = e*EH-fc»2| iHS^SKHI QEr S^fbHi! 5^21 37l£ ^OW3, Bm\= *0WAi ±lHE1 
DOII 21*1- S^bH£21 sBtJOl MlfSrTil El 01 £!£|g# 27171 OIH*iaD. 

Olor, g¥S ESI §BH7ls(HI CH8KM fl]B£7|3 fc.H3. 

£ 1 g SEH7|#0|| COS &ESU±Ar2| S^bHtf gg^gi EAtf 

373, SIEE12J 3! HIS2f2! S°l «wq»2«0| ^U|£|0| SJ£ QTSZ|7I9(11) #±*0il *ZrB9BK12HI 

3 am. #7i sum^im #^oii g^bHd esi^s oiisti^ ^gm icgAi?i= &&er ih@(eai 

Cr§, #71 Sget HBS# ^2|D^3S ArgSfOI #71 S^^°3^(12)S ^^01 S^bH£! ?B!Si « m 

s*i as^i me# xii7ma. ffj 

3 Oh, #71 ^2 S90II ME|7l#g*T(physical vapor deposition, 0|81 PVD Si *f)&g2£ TiS(13) (y) 

am, #7i ti#(13) #^oa pvD^a^s TiN#(i4)# sato. ^ 

3 #71 TiNS(14) #¥(HI #71 S^bHS ^Si QHU8 r = Ws(15)g «S£.h3. g 

#7iai- 1*01 gEH7is(Hi ms &s.m±7ts\ s^m* ^ sssa?, — 

OH^SIMHI (aspect rati o)7H 001 ^ 

CO 

M ^ #«0| 2tH*H (overhang)OI «#E|01 #71 3^HH£! 2^71 SOhAITil £13, £ 1 111 

(HI EAIS H r 21 ITOI ?IS(key hole)0| §2 El 01 271*1 sgg 7f|5rA|7l?ll £13, #71 W«°J ^ O 

13. ^S, ^bH2 eetJOil TiCU S*T§ it^^M 01 CVTl Tis# Sj§8 r ^ S^, CVO Ti £E£ CVD ^ 
TiNgs. #s«jO| ?4SKJ #71 PVD TiS fiD£ 2f 1/4 0I81EU SrS =)jyg Ahgm ^ SJSU, #71 H 

M #71 e.f£ES|7ieO| ^#£101 2 £ -H~ft*J S V^2!^7h g7h§r3, 3 Oil f&M ^A r 2| §5 3! <ySISOI 
AmiQrr SHSOI 

2j IlTiSl SS813 iftsHAI #71 HIITiS #¥011 CVD»B°S fl12Tisg «SSKJ 2S^Z1°1 5l4S^ 
#&A|efs SS8F3, #71 SI2Ti# #¥0fl #71 S^bH^! = E -iJ^g DHUSIcr TiNsS CVD^f ^S f f 

~ A|?|D| 3 (HI CO-E ^A12| §Sf S ^ii 




01 i h *JSIS 51 &AIS13, =S3 At*J- S ^S^M aiA|9|[ 



3 ^siOl SiQ. 



i§5J Sr^^igOl S«£IOi S!^ e.^3E|7|5 #¥(HI S^HHd Ofl§£|= ¥Mi t^A|7|^ 

s^hh<3 s^soi mzm^m s«si& ssai, 

#71 S^bH3 5 E -1JS LH^OII PVOS-a^S X-OITisM 3S«r= S§2K 
#71 MM\S #¥0« PBCV0 SS£5 XH2Ti## SSSr^ S§21, 

#71 «l2Ti= #¥0il J\mm ««81£l- #71 S^UHiS E^SOl DHU£IS^ S^5 r ^ S§ 

#71 J itm #^011 PVDSS5.S AISS S^S^ S§§ 5t,»81^ 21 iS21 SJO-. 

0181, & ^SOil D>E &EX8±*r2l ^^HHi! SS^aWI &S1CH £91 ShiSICfl # All 81 

£2^s ^«oil COS Sj-ES||^A1£J S^bH£ 5 EJ ! SS^gi EA|*r B3EOIQK 

?JEE1°l(EAI9g) S H|EE1°i(EA|°rS) s^l 81V^£M0| SSHCH BIElB7ie(21) #¥ 
Ofl #^§9^(22)^ SStlD. 

QS, #71 #^19^(22) #¥CHI S^HH^ 5 E -i!°S Oil S El ^ ^gg kgA|7l^ a^5| u||S(EAI2!- 
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H)§ ttStlO. 

n ae, fe^i a»ef m@# ^^Df^as 4 h ?i #z!sssr(22m *|2|*km ^mm aoi»(£Aie}S) 
as, aaisa ^wm wm^m Atsfttoi hitis(23)b io ~ iooa ^iws sstmh own, 

«1TI«(23)S ^ E -*1^| OH^qEHI?} 3Ai SStlOl UH^I 'DISOI ^fet^ fiffll ««SKM 4^1 S^UH 
A| 3|Hg ^ ¥Qj | Ai ^yit«0l ttdEI£ 3S BttTOQ. EEth 4»9I fl|1Ti#(23)S *4 PECVD&BS A|-g 
«1 Ti^ej **SS§A| TiCU ?r^LH£J CI^IQi! °J*t BfEHUIStfl )2| BffilttD. 

H Q§, 600 ~ 800X21 ££0i|A| ht. Ar hH 7l± H SM7fc£ &9\?IWM S^flBI (rapid 
thermal annealing, RTA)^§§ 10 ~ 120^2]" AIA|t!Ct. 

HEII2, 4 h 7l ffll 1Tis(23) 4^011 gEEOhOI 71 §=r»"B (plasma enhanced chemical vapor deposition, 01 
t[ PECVD El- S*)»H» Al-gmOl fl|2TiS(24)g SSt|-Q. QWH, 4 V 7| fll2Ti#(24)^ TiCU 7r^# 4S> 
AhSSHS 400 ~ 700*c2| S 0.1 ~ 20torr^J SWSHWAI 100 ~ 1000W2J RF U^-ll 2!7f©hD| 
*ia«fEL 10 ~ 1000sccm2J Ar7h^2f 100 ~ lOOOOsccmHJ \&t±m §*t7^S Al-g^Ch. 

Q§, 4>7| H2TI«(24) 4^0S TiN#(25)M ttgftKI, 4>7| 5^HH£! ^ E -^0| QHS&|£^ *a«a. 0| {T1 
UH, 4^1 TiN#(25)s TiCU 7F±# Aj-g^fOi 400 ~ ?00*c°l g£S0.N IQOtorrHJ grew CO 

QUI «2ft>£|, 10 ~ 1000sccm2J Ar7h^£|- 100 ~ 5000sccm2J N=7|-^M g*T7h*:S ArgorH, 100 ~ ~~ * 
1000sccn£j N^^f BJ§S7k^g AhgoFOI ggtl&^HS £££h 100 ~ 1000W2I RF KJ-^JM >» 

oj^sra PECVDSSHS ^ 2JCI-. < 

if SSI jb* 

s<ai h±a\?\h nw mm e^sH^XrSi s v#ai?i£ oigoi sia. 

(57) S VSJ H?4>? 
1 

^§£1 or¥^?2sOI S2EI01 SJir &E*II7|» #¥011 g^HHd ¥Mi tgA17|^ 

#71 lOITis #¥0fl PECVD Jt||2TisS ^«8fe 

#71 HI2Tis #¥0)1 CVD^SSS TiNsg #71 ^UH2 S^^OI DHUEIS^ ^Ssfe S§ 

2K 

#71 TiHs #¥WI PV0^e°S Ale! S#5^ SS# i* h Sh^ 231 I9£3 



□ DM, #71 TiNs(25)2J UlSltfOI 130 ~ 1?0 H ohmcmS H± S7| [IMSOU UHi57at^S ^71 ^ISICfl 
#71 TIN* (25) #¥011 AlS(26)g PVD^HS 



U 2 

#7i fliiTi#^ io ~ iooa ^ws ss&in 5i ^g^s s^HHii ^ ta^&aj. 

3 

XII 1 «MM 210IAI. 

#71 XIIITisg tlgtl DM, 600 ~ 800-cS] M., Ar NH, 7^ £E= 3 Stl7ri 71011 

4 

HI 1 tHHI 2101 Al. 

#71 fl|2Tig^- TiCU 7 r ^M i£^£ A1§5|-0| 400 ~ 700*c2J SE S 0.1 ~ 20torr2J gf^SKHIAI 
100 ~ 1 000W2J RF ami e!7|-S|-01 10 ~ 1000sccm°J Ar7^£f 100 ~ 100ODscctn°| H-7kig 

Ssf7r^S AhSSIOj Si 1925 Sltr ^£S|iXrH| S^HHiS = E -fJ S^^a. 
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M 1 tHH 2ADIAI, 

l\Hm~ TiCU ?t±m ±3.±^ AfgSHS 400 ~ 70Q*c2J S! 0.1 ~ 100torr2J SrqftMAI ^ 
SSKI, 10 ~ 1000sccn£] t\r?l±9\ 100 ~ 5000sccm°1 §*T7^S Al-gof-H, 100 ~ lOOOsccm 

»i i %m sjow, 

TIN#^ 100 ~ 1030« RF Ml HIWDI PECVO^S^^ tjgefe 19^^ Sfe &^t\\± 




